Summary A specific antiserum has been generated against inhibin-like material (ILM) of prostatic origin. Using the immunoperoxidase technique, localization of ILM has been examined in a total of 114 prostates including normal (4 specimens), malignant (46) and hyperplastic (55) In the present study, we report immunocytochemical localization of inhibin-like material (ILM) in prostatic tissue. Inhibin is involved in the suppression of FSH synthesis and secretion. Of the various forms of inhibin-like materials (ILM) present in human seminal plasma, a peptide having a molecular weight of 10,400 daltons has been isolated in purified form from this laboratory (Thakur et al., 1981) the amino acid sequence of which has been reported (Sheth et al., 1984a; Johnson et al., 1984; Seidah et al., 1984) . This peptide-ILM has been shown to be of prostatic origin (Sheth et al., 1984b; Beksac et al., 1984) and chemically similar (Johansson et al., 1984) 
The high incidence of prostatic cancer and benign prostatic hyperplasia (BPH) in elderly men has led to intensified study of this gland during the last two decades. Although prostatic disease is considered to be a disease of old age, the symptoms of BPH may start as early as 40 years. A considerable amount of work on the variety of substances synthesized and secreted by normal, benign and malignant prostates has been carried out in order to gain some insight into the pathogenesis of the disease or to differentiate malignant from benign and normal. Among them, studies on hormones, their receptors and enzymes related to their metabolism form a major area of interest.
In the present study, we report immunocytochemical localization of inhibin-like material (ILM) in prostatic tissue. Inhibin is involved in the suppression of FSH synthesis and secretion. Of the various forms of inhibin-like materials (ILM) present in human seminal plasma, a peptide having a molecular weight of 10,400 daltons has been isolated in purified form from this laboratory (Thakur et al., 1981 ) the amino acid sequence of which has been reported (Sheth et al., 1984a; Johnson et al., 1984; Seidah et al., 1984) . This peptide-ILM has been shown to be of prostatic origin (Sheth et al., 1984b; Beksac et al., 1984) and chemically similar (Johansson et al., 1984) prostatic antigen reported recently by Yoshika et al., (1984) . Using a highly specific radioimmunoassay developed at this laboratory (Vaze et al., 1980) , our earlier studies revealed higher serum and tissue concentrations of ILM in men with benign prostatic hyperplasia (Sheth et al., 1981) as compared to those in normal men. Using specific antiserum raised against ILM in rabbit, the present investigation was undertaken to study localization of ILM in various cell types of prostate glands in health and disease.
Materials and methods
The study was carried out on specimens from 311 subjects which included prostatic prostatic tissues from 114 (Thakur et al., 1981) and used as antigen. The amino acid sequence of this peptide has been reported elsewhere (Sheth et al., 1984a; Johansson et al., 1984; Seidah et al., 1984) . Antisera Rabbit antihuman seminal plasma ILM Specific rabbit antiserum raised by active immunization in this laboratory with the homogeneous preparation of ILM from seminal plasma, was used for immuno-staining of tissue ILM. Antiserum was highly specific for ILM by the criterion that it did not show cross reactivity with 23 peptides which included protein hormones of pituitary and placental origin, foetal and gastrointestinal peptides and a few other peptides (Shanbaugh et al., 1985) . The antiserum was capable of binding 50% of radio-iodinated ILM at a dilution of 1: 10,000. From a Scatchard analysis the affinity constant Ka of ILM antiserum was calculated as 2.06 x 1010 M. The details of the antiserum were reported earlier (Shanbaugh et al., 1984 (Shanbaugh et al., , 1985 .
Immunoperoxidase staining method The sections obtained from formalin fixed and paraffin embedded tissues were stained by indirect immunoperoxidase technique. The deparaffinized sections were treated with 0.5% solution of 30% hydrogen peroxide in methanol to block the endogenous peroxidase. The background staining was reduced by 1:5 normal swine serum (Dakopatts). Rabbit antiserum against human seminal plasma ILM (1/100) was applied to the sections for 45 min, followed by peroxidase conjugated swine antirabbit immunoglobulin (Dakopatts) . A thorough washing of the sections with PBS was carried out after each step. The peroxidase reaction was developed with 3,3' diamino benzidine tetrahydrochloride (Fluka) counterstained with haematoxylin and mounted in DPX (Sigma). For control, normal rabbit serum (NRS) was substituted for the first antiserum. Another control consisted of antiserum absorbed with ILM to check for non-specific reactions.
Results Table I shows the normal, benign and malignant prostates studied.
In general, positive immunohistological staining for the presence of immunoreactive ILM was detected in epithelial cells of all prostatic tissues whether normal, benign on malignant (with the exception of 3 poorly differentiated adenocarcinomas). Within the cells that stained, the brown reaction product was dispersed throughout the cytoplasm but was absent in nuclei or nucleoli (see Figure 2 ). The stroma remained completely unstained in all the three categories of prostatic tissues (Figures 1-3 ). Often the secretion in the lumen of the glands showed positive reaction.
Normal prostates All the sections gave a consistently positive reaction of moderate intensity indicated by a diffuse brownish staining of the cytoplasm of glandular epithelium ( Figure 1 ).
Benign prostatic hyperplasia All the 55 cases showed a strongly positive dark brown reaction of uniform intensity, restricted to the zones of glandular hyperplasia (Figure 2 ). Compared to the diffuse staining of normal prostates, the cytoplasm of the hyperplastic cells showed an irregular reticulated appearance or occasionally a coarsely granular appearance ( Figure  3) . At times the reaction for ILM in the glandular epithelial cells was localized with greater concentration towards the lumen. cells with intracytoplasmic brown granules were easily recognizable in immunoperoxidase preparations (Figure 7) (Table II) . Staining was carried out by an experimental protocol identical to that used for prostatic tissues. In the majority of cases, prostatic and non-prostatic tissues were stained in a single set of experiments using the same batch of reagents. Thus, the negative immunoreaction for ILM in non-prostatic tissues was confirmed in the face of positive reactions with prostatic tissues. The ILM secretion was often seen as intensely stained blobs on the luminal surface of the glandular epithelial cells, pouring into the lumen. The blobs were seen at different stages, in the process of emergence from epithelial cells. Often the contents of lumen of the gland also showed a strongly positive reaction thus indicating that ILM is a secretory product of prostatic cells.
The metaplastic transformation of the epithelial cells was associated with a complete loss of ILM reactivity. The case of non specific granulomatous prostate indicated a widespread loss of ILM staining within the involved zones; in contrast, the residual gland showed a strong positive reaction.
Whereas a very consistent presence of ILM was observed in normal and BPH, a large proportion of adenocarcinomas, especially the differentiated ones, gave a readily identifiable positive reaction which was often focal and of varied intensity within the same tumour.
It is common to observe artifactual distortion and shrinkage of tumour cells, especially in thin needle biopsies, making it difficult to clearly identify them on H & E preparation. The present method offers a distinct advantage by clearly delineating the neoplastic cells with their deep brown colour. Perineural spread is easily recognizable by the prominent brown rings around the involved nerves.
The positive immunochemical reaction was not only observed in primary prostatic lesions but also in the one case studied of secondary invasion of the rectum by prostatic carcinoma, the clear brown reaction thus helping in easy identification of prostatic cells. It need not be emphasized here that more cases when available will be studied to evaluate the usefulness of this reaction.
The practical application of the method in cases of metastatic lesions has yet to be assessed. However, the presence of positively stained tumour cells in metastatic lymph node does indicate the need for an extended study of metastatic tumours.
Immunoperoxidase studies on two prostate specific antigens viz. PSAP (prostate specific acid phosphatase) and PA (prostatic antigen) have been reported so far (Ablin, 1985; Nadji et al., 1981) . It may be noted that antiserum to ILM does not show cross reactivity with acid phosphatase.
Prostate specific antigen (PA) (Ablin, 1985) appears to be different from ILM, as the former has a molecular weight of 34,000 daltons (Wang et al., 1979) . Secondly ILM is found in very high concentration in seminal plasma whereas PA is not detected in this body fluid (Ablin, 1985) .
It is emphasized that out of 197 non-prostatic tissues studied under identical experimental conditions none gave positive reaction for ILM. Considering the high degree of positive reaction in acinar cells of prostate, in contrast to negative staining in non-prostatic tissues, the potential value of using this parameter as a marker for prostatic epithelium is suggested.
